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mm^] mmm 

m^mi] If^yhb-hfO (b i t /s) (^)^M-^;?)'5NM«#a (N 

mm^m^^^^mjimx'^m^m $ ti ^ n ^ ;i/<^^?S:S:$)-f ji>it## ^ 

m^JMLmmmti^f l (H z) (f l = (n/m) f O + a : n, mit^^m 
[»^:S2] lf^yM/-hfO (b i t/s) (Z)^M#*^Ni^^*#M (N 

y 

^UaMLMMTb'Jf 1 (H z) (f 1 = (n/m) f 0 + a : n, ing«, 
ali:r:7i2»y hMiSiS:) ©A;b;^i|ii75)^tf h I/- h f 0 (bit/s) ®3t«# 

AVI/ X ^J#8^xa V 
& N ^3?'J -t S 1^ > y.U > 7t ;i/ ;^ n^WL-^M t . 

■*^y':fvy^k/'^)V7.m^m.j:mx^m-^tir=.N^^m-*)'y^v >^3feA°;i/>^^a 
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O 

;i/ n <D 4¥mm^s.i'fm ^mm-r^Nm(D 4¥mmyt^mwiz $mm^s.^ 
m^ms] m^jj&hmmmti^f 1 (hz) (f i= (n/m) f o + a 

: n, mit^mm.. a ltyi'Z7-^ y h X^'^;i:^mff^\f V h 1^- b f 0 (b 

i t/s) o)^m^o)^4 2^:^u-j h J: V ^-['^m^'^'^y'^V y ^yt^'^jv:^^^}^ 

If h ix- h f 0 (b i t /s) (Dytm^tf^Nm-^^^m (Nit2Kk±(Dmm) 

m-^y^vy'if^^'^jv^mt^^m-t^ ^^mjim t > 
mmyt^mjimx^m^nr^mmytmM^m^^mm^tmMZ'^y-^^vy'if^j^ 

^ytLXN^^^jKDm^mm^mmmcmmt^ytmmmjimt. 

m^^^^^i^. myhm^^m^^^mizmmN^^:if>)i(D^n^niz-D\,^xyt 

m^^4:] tf^yhlz-hfO (b i t /s) (D3t«-t7b^NM«#M (N 
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0 . 

m^JMbmmmti'^f 1 (Hz) (fl=(n/ni) fO + a:n, mlig^i§[ 

[If^^5] tf h U- h f 0 (b i t / s ) 0^%m^Wm.^^^ (N 

mVMLmmmti^fl (Hz) (fl=(n/m) £0 + a:n, mttS^m 
, ali;r:7-fe-/ hJiMm) T'>'^°;^Xl^li*'^lf h 1/- h.f 0 (bit/s)©^^ 

•^M-t-s^fc^iSxSii, 

f5fH3t^?gxsT'-^M $ ntcimmm&r^^m^mm^ t mm-*)- y:^vy ^%)^ 
zfvy^^ij^^o^mt^yt^mjimii. 
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y mVMVmmmti^f 1 (Hz) (fl=(n/m) fO + a:n, mit^mm 

m^m7] bf^yhl^-hfO (b i t/s) (N 

rnVMLmmmtf^f l (Hz) (f l = Cn/m) f O + a : n, mg^iJc, 
att:r7i2»i/ hMMlKt) ® A;i/>^ijg3&^l^»y hlz-hfO (bit/s) 

tmm'*^y^vy'!f%j-^j]y:7.^ii^m^mzj:'DX'}^m^nr=.N^9\}(D-^yzfv y 
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o 

;i/ X 3^fJ 5: -^M -r ^ N M 00 3^-^^^!^ h . 

mm^^n^miz <fc y $ ti t-rfa n ^ ^ }i<Dm:s.^mytmn ^^%vx 

m^ms] ^iJMLmmm^^fl (Hz) (fl=(n/m) fO + a 
: n, mliS^iSc, a li^T^ir >y hMi«^l§S[) T'AVl/J^ipgi^'^tf hU- h f 0 (b 
i t /s) c;[))t>©#CD^>f A>?.n^y hi: y *;+:9-^VA-9->>^U>y3t/N';i/XJtI& 

tf>y hU'- h f 0 (b i t / s ) (Dytm^ti^Nm^^m (iNit2&,±(Dmm) 
mm%^m^mx^m^nr=.mm^m^'^m^mm^tmm'*)-y':fvy^dfb^i 
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m^mQ] lf^yM/-hfO (b i tV s) (Z)5fefi#*^N?^:R#M (N 

m^JMLmmmt>^f l (Hz) (f 1= (n/m) f O + a : n, mttS^iK 

m^^l 0] tf^y h h f 0 (b i t /s) (Z)3fe##*^NiSS#M ( 

^yjgbMtm^^f 1 (Hz) (fl=(n/m) fO + a:n, mliS^lgS: 
, aL\t:)iryMv hnrnWi) -e>'N°;i/;^ifri*^lf^y h h f 0 (bit/s) 
#(Z)^-YAXn^y h<fc Ut;+^$I^V^-9-> >^''3^>'\°;i/;^^(J 5: leaf's -t?->^U 
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o 

'"^ ^U^^mmmfl (Hz) (f 1.= (N/M) fO + a, N, MliiEtS:, a 

[ft 1 3 ] mt^m'^nm^imwiwm^mt. 
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Q - 

[0 0 0 1] 

^' [0 0 0 2] 

M.^-^^i^S. (WDM ; Wavelength Division Multiplexing) (i, —^(D^ty 

t«e5f5(D|| 1 M : WDM^-v:^ illC, Synchronous Optical Network (SO 
NET) /Synchronous Digital Hierarchy (SDH) B^IS^ i^^Scm [1 
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MV^T, Bit Interleaved Parityi: iq^iitl-S A U 7=- ^tira^^MfbSSs 
[0 0 0 3] 

^ m^mm 6 4. sj:t)fAU7^>f ^aciiiis&*fe«M^iiis^*^e)^sm*;^mifis6 

^31?^^ (NRZ (Non Return to Zero) ^fcliRZ (Return to Zero) ) cTh 
[0 0 0 4] 

<^3feX/^^ h^AT:^^^-tf 6 3 Sr^tf -5c ZL^tJ^Jf^CDll 2 MT'li, ^(DM#*f 
[0 0 0 5] 
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O 

3^«^mgP6 4, ^UjgUMMTb'^f 1 (Hz) (fl=(n/m) fO + a: 

^^uv^^^mQ 6^^ib^^-t^-^y^v y^!7 uv ^iz^^x'^y^v y^ 

[0 0 0 6] 

1119 tj:t^5f5c7)^4M®M«^'-fll#fi#^^migtt(^)^fig$:^-rc Z.(D'^^m(J^ 

^mmo. dft^mmii. 9tm^mm7 2. fci:t>*«^##^iiaP7 3 

So -If :y^y >y3feA;i/x^j|g^gP6 8tt, ^»;iguM?!S^i!t*^f i (hz) (f 

1= (n/m) f 0 + a : n, ml±S^i5(, a Ij:;^ i2 h M ttt) X^Z-^JV^m 
hU-NfO (bit/s) (O^^-^-^® ^ >f n h J: U =b+:$>^v^•9■ 

#i:i^->::^y >^3^A;b:^^m^SIS6 8 :^)^e>l§^■t'5-!f >^^>'^V^x^rJ^: 

m^t.-*)-y':fv y'!f^Ajv::^^fi<D4-¥mmmKj^m^mm-t^o %^m^i i 

iC^m-tSo «^M#^SaP 7 3 li, 3t«^^g|J7 2;()^^#^tlS«^^^t^i^ 
[0 0 0 7] 

■t^ISm (##3S:iS^ [2] : mm^l 1-22357 5#<25{#) T'fey> -©#1^ 
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[0 0 0 8] 

W D M ^ -v ;i/iSt 1-:^ M^a L % (^) ^ S o 
[0 0 0 9] 

^ ® J: -5 tc, '^mm(Dm 5 m^^ m e mi>t'^^m(Dm sm^^ 4 mo^m 

o 

[0 0 10] 

[0011] 
[0 0 12] 
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[0 0 13] 

[0 0 14] 

Ifvy h h f 0 (b i t /s) O^t^-^^^N^g^^^^M (N{i2iJA±(^^tS:) $ 

«^i(i:0-^x@T':e-tj^^ s ti N ^ ^ )\y<D%m.^^^i^mm'^ ^^^Lxm 
. M.^m^mm^icmm-t^ytnmmjmt. mvMLmmmiii^f 1 (hz) (f 

1= (n/m) f 0 + a : n, mitJ^mWi. a tt:^ »y hMMISU) ©i^-^^U 
[0 0 15] 

hu-h f 0 (b i t /s) (D^m-Bti^Nm^^m. iNi>t2pj±(Dmm) $ 

mmmti^f l (Hz) (f l = (n/m) f 0 + a : n, m^f^m. alt^y^ 

V hmm&.) (DA)\^7smf)^\iv hi^-hfo cbit/s) ay%m^<D^^ 
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ifyt7^;i:^9\}^N^m:^'^m-t^'*)-y^vy'if^j-^jv^^ii^mj:m.t. tuia^M 
:^ m^^^Jinr^m. $ ti ^ n ^m<D-^ y^f^yy Ts n ^ ^m-t^ 
-^^v y^^j-^ji7.^fimmmms.i^m^mm'r^Nm(D0mM^^mmzisn^ 

[0 0 16] 

m*)Ml.mmmff^f l (Hz) Cf 1= (n/m) f O + a : n. mlii^fS:, 

ait^y-izv hm^&m "rAVl/^iftgTb'ttf >y h I/- h f 0 (bit/s) 

y^7>°;i/X^J|g^XSi:, tr-yhlz-hf 0 (bit/s) 

mm^^mj:mr'^m^nr^mtzm&^^m^mm^t.mm'^)-y^ u > 
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[0 0 17] 

n ytm^^m^mm^i)-' ^ ft^© i ^ ^ ;i/ l , ^m&^m^m-t ^ ^ 

1 (Hz) (fl=(n/ni) f0 + a:n, mtt&^IJt, alt^yiz^yhmm 

n^'^yzfvy^m^if'^^m^mm^^^^ib. mytm^^m^^^mizytm 

[0 0 18] 

tf^yhix'-hfo (bit/s) (D^ftm^fj^Nm^^m (Nit2i;i±<Dmm) ^ 

Jimt, m^Jmi^^mm^tl^f l (Hz) (f l = (n/m) f 0 + a : n, mit 
}^mm. aliir^-fe^y hJf^SIK) T'A°;b>;ipi*^l^»y h I/- N f 0 (bit/s) 
®3tM#(Z)^-fA^n^yhJ:*J% -t^Wk V > :/ U > ;i/ ^fj f -g) -tJ- 

'^:^j\^<D^m^^w}^mm^tmmv'yz'' v y ^^^•^ji:^^m^jim'vm^'r^ 
mm-^y:fvy'r^/^jv::^mii^^mt^^^mjimii. mm%^mjimx^m. 

1 4 £UII#2 0 0 2 - 3 0 
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[0 0 19] 

tf^yhi/-Nfo ih i ty s) (Dytm^tt^Nm^^m iN},t2&,±(Dmm) $ 
^^m^m^miz <k y ^m^m $ tifc n 5^ -v jvcDytm^^^^mm^^^^ l 

Hz) (fl=(n/'m) f0 + a:n, mlig^fSiS:, a «;?|-:7ir hMMlSSC) 

>^u>^b> m^n^'^y:r^)yirm^ts^i^%m^mm^^^^^. m.%m^ 

^S^^ ^ « Iff Sa N 5^ ^ :^ ;b ^ ti ic o V ^ T A ^ ^ - ^ S: fPM 1- 

[0 0 2 0] 

i^^y h i/- h f 0 (b i t/s) <jy%m^wm^^m. i.m%2\ik±.<Dm^^ s 

MM;6^f 1 (H z) (f 1 = (n/m) f 0 + a : n. mg^iS[, a li^T^-fe 
hM?SilS[) (DJ'^)\/7s^1:i'^y^v hl/-hfO (bit/s) ^ -Y A;^ 

n V Vi;i'-)^-Y^m\^'^y-:t^)y>r%n)\,7.^\^m^^Jb'^y:f^}y^%)-%y\,7. 

> ^ U > ^)%>'N°;i/ X J: o T ^^J-tS $ tl N iJ- > y U > A';!/ 

^\^m.\t^)Lwm^y^')y'f%}'^)\^7.nmmT^m-M.^m^mm^^'^'mm'^ 
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[0 0 2 1] 

Wi^}MhmmSLiS^^ 1 (Hz) (f 1 = (n/m) f 0 + a : n, m\t^m.WL. 
al-ty^y^v VmWm.) Tvl;i/>^(ii3&^l^*y h h f 0 (bit/s) (D^m^^ 

^'yt^'^jvT.^m&^mt, tf^yhu-hfo (bitxs) (Dytm^ifNmn^ 

nn^^mvm^hr^mm-*)-y-:^vy'!fyt/^;v:7.mii^^m-t^yt^m^^t. 
mtm^m^mx^m $ nt^mrndftm^^m^mm^ t mm-*)- y-^vy 

tl fefalBN 5^ ;KZ)*B2*gM)f6## $:^)16L/TN^^:^^ 

trfga N ^ :^ -e tl -etl tC o V X T ^^-^ ^ ^ - ^ f <5 

a: S: ^ -5 r -r S c 

[0 0 2 2] 

fcf vv,> ix- |s f 0 (b i t /s) «)5tM-^75)^NtS;g#M (Nli2JSA±©MI5t) $ 
4x 3t ^S^re-tl^MM-^ ^ ttit ® 1 ^ ^ ;b 5: L . %m.^^^^m 
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o • 

m^JMLMmmfi^f I iHz) (f l = (n/m) f O + a : n, mlie^lgJt, 

m$i-^y^vy'!f^uv^m^^&.(Dmm'^yzfvy'ir^u^i;^izj:'DX-\)- 

y^vy^L. m^n&i)-y':fvyvm'^f)^^^m^^m^^^^isb. m^m-^ 

[0 0 2 3] 

m^mm^mt. m^jT&vmmmti^f 1 (hz) (fi=(n/m) fo + a: 

n, mlt^mm. ait^ty-^^y hMtm) TvWl/Xipgjb^tf hi/- N f 0 (b i 

t/s) (D^m-^(D^4 i^^uy h ^v%-t^m^^'^y:fv y^^^-^jv^^^j^m 
^-t^^y^v y^^%/^jv:^^m^^mt...mimm:^mm^miz^^xmm • 

' ^m.ts^i^^^^^mm^yzf')y^%j-^)^^7sn>L^^WL-t^'^^m.^^>L. ta«s 

®#N^?^*isf^M$:MiBt-€. \mo^^mB%^mm.}L. mmm'fe-%^mm^i^^ 

^^i^ii!,ti^^tfsmi'f-^^j\y<Dmis.mmybm^^^yti.xm^^mmmm^izm 

[0 0 2 4] 
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^nir^U^-t^z.^^f!^mt.ir^z.t.ti^x^^. 

[0 0 2 5] 

if.r^. mmm^nm^^it^wm'&mt.. ^uv^mmwifi (hz) (fi = 

(N/M) f O + a, N. MttiEiSC. Alt^y^-J VMWim T'talBli^^lg^ 

mm^(D^B.^^y^')yf-t^z.}i\z^^x. %m^o^^m.^^^m^-t^^ 

[0 0 2 6] 

m^^mmii^h^^2^i^^mms 1 ^m^i^. mm^f^r^^mv^^^^m (b) 
Mi:, ^u^jvij t ^u^jioi (D^n^ti(D^mmMiM<Dn^<Ditiii^xm'h 

[0 0 2 7] 
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(A) tL, {£v^:^^$:i^flB!^;gL^v^# (B) t^^:r.t^mmt-t^:itf)'^x* 

[0 0 2 8] 
[0 0 2 9] 

im 1 (Dmmmm) 

1 9 $:^1-ec 3t?^;^^^#Ji>ltBP lUi> If^yhlx-hfO (bit/s)® 
>^^n^i/^#e^g|Sl ^UjgLM?«^iS:*^f 1 (Hz) (fl=(n/ 

m) fo + a:n, miiS^ift, a^ntyi-y-^v hn^M) (D'^yzf')y^^uv 

^^(D'^y^^)yir^uv ^\z^-oX-^y^^) y^h. m^ti^-^y^v y^m 

o V ^ T 3t«-^ A° ^ ^ - M-r e o 
[0 0 3 0] 

u-hfo (bit/s) ^^t^^m^^mn.^m^mm^iz^m\^> m%m 

is:fi(Hz) (f 1 = (N/M) f 0 + a, ai^t^y^zv vmmm (D'^y^ 
u>^*^D«v^jcj:u, ±t^mm,m,mM.mm^<D^B.^'^y:^')y^-t^z.}iK 
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o 

[0 0 3 1] 

^KEi-<5>;i)^, nm^l 1 - 2 2 3 5 7 5#<2)i^{Cfe«® 
[0 0 3 2] 

a 

[0 0 3 3] 
[0 0 3 4] 

>yu >^31&AVl/X^J#§^gP2 1, -!^>>^y >^3^>'l;i/>^^rj^MSP2 2, NM<3!) 
3t-^!SgP2 3 (Nli2JM±(Z)lF!IS[) , NM(©#N«S?^^^^«2 4, N«(Z)^^?K 
gI5 2 5, NM(Z)3t«^^S 1 5 fcJ;0«^^#mSgP2 6 S:;ti-'5o 
[0 0 3 5] 

3fet5:g^flI^^ilSIS 1 1 li. If »y h U- h f 0 (b i t / s ) OD3l&M#7b^N?K;S 
>^^/\°;i'^^!J|g^Sl5 2 1 li, ^UjILMM^^f 1 (Hz) (fl=( 
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n/m) fO + a:n, mg^iJC, a hMiSi^) ®>'N';i/::^ipS;0'Jfcf h 

b-hfO (bit/s) (D^t-fS-^O^^AJ^^n^y h j: y t;+:$^'^V\-9->yy > 

(Dytm^i^m^mm^ -t^>yu>^^3t7\°;i/x^'jd8*?sgP2 2\,zj:^x^m^ii 
r:iN^m0^y^vy^^A;]y:^m^^m-t^o Nm(D^mm^mmM2 4 it. 
^^mm 2 3 T'-^^g ^titc^m^^m^mm^ ti)-y:fvy ^dft/^jvy^m<D4¥m 

^±m-^y'fvy'!f%j'<j\y7.^if)^^^m-t?>o Nm<D^nmmmi ^ityt-^nm 

<?)M:&^®#«l5li^«&t-<5 7b^> #P?g¥i 1 -2 2 3 5 7 5#<ii:^ic|B«®<fce) 

[0 0 3 6] 

2 1, -9->yU >^^A;i/;^?a^?^g|$2 2, NM®3t^?^^2 3 (Nli2JSJ^±CD 

mm. Nmmmm^mmw24. ^j:zj^Nma)^^mm2 5izj:^). i^-^yh 

I/- h f 0 (b i t /s) ^UiIbMMI$C*'^f l (Hz) ( 

f 1= (N/M) fO + a, a li::r7iz>y hMi^^tS:) -e/^°;^>^.l|ii3^)^)t^#CO^^ 

1 5 T'^«^^L7t^{C, «^'fI#^!igiS(S2 6^CfeV^T, m^fS^^OiS^r^fo T 
[0 0 3 7] 

±m^'^y^vy'^^miz^^^m^mm^^mmzi,t. ##:$scm [3] 
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3@#^^||:5C|g, B-l, vol, J75-B-1, No. 5, pp. 372- 
380, 1992^) „ 
[0 0 3 8] 

[0 0 3 9] 

^m0'mm^izmmi^r^m^<D%(Dv$>''j . ^?^«^m#«^#®3tM#a«is 

[0 0 4 0] 
[0 0 4 1] 

m3iz^^m(Dms<Dmmmmizi5i-fs9tm-^^m^mm^mmmm(Dmm^ 

[0 0 4 2] 

i)-y:fV yir^j^ji7.m^^B2 nt, m'')mvmmt)^{ 1 (Hz) (fi 



ffi|iE# 2002-30 19994 



#2 001-064042 

O 

= (n/m) f 0 + a : n, mit^mm. a It^t y y h mmW) V7^JV7.mff^ 
hf^y N U- h f 0 (b i t/s) <D^m-^(D ^ J^^U h J: »J %+:$}'3gi5VN-b-> 
>^^3tA;i/;^^US:l§*f So ^-^MBPaitt, ifyhU-hfO (bit/ 

s) (^3tM#;&^NM:g#a (Nii2J2*ji(7)MtS[) •^ntc^ftmr^^m^mm^n. 

[0 0 4 3] 

mm^mm^ti^^^m^^m^^^^isb, ^(D^m-^^m^^^mizN^^r:^;v 
m:^m<Dmmit^7&-r^i)'i. 1-22357 5^^jkmizmm<Dj: t)i^^ 

[0 0 4 4] 

l^i^±®«ff^lci3VAT, i?:>yu >^3t/i;i/::^^J5g^|||$2 i, 3t^tM3 i, #^ 

" i^?^^^^K2 4, i5 ^zfytm^^m^mm I i\z^i). tf^yhu-hfo (b 

i t/s) $:#ts5^«#i:> m^jMLmmm^^f 1 (hz) (f 1= (n/m 

) fO + a, ali^r^iz^y hMl^^iJC) TVN°;bJ^ipg;{)^^'fS#(Z)^'f A;?.n>y h J: y 
[0 0 4 5] 

^VNT, NM®^«^ilg|Jl 5{Cj:y^Ba^I59^«#S:^«^mL/7t^(C, S 

^^-^mM2 6iz^\^xm^m^mm^n'ox^m^(D^m^^^m^t^^ 
^y^^)y^m^m^^o ^(o%'^y':f^)y^m\z^^%m^^m.^^m'&\z\% 
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aiSE# 2002-3019994 



#2 001-064042 

o . 

[0 0 4 6] 
[0 0 4 7] 

. m2<Dmmmwnzit^xmm.f)mm<tx^:^. 

[0 0 4 8] 
[0 0 4 9] 

. m&M^m^m^^o mm&-^mmm4 lit. m&Mmn^^ 2iz^-:>xmm. 
•^n^mM^um-t^o ytm^mmi 5itytmMmm34 ziz^-oxm^- 

o 

[0 0 5 0] 

2 4 ffiII4f 2 0 0 2 - 3 0 1 9 9 9 4 



#2 001 — 064042 

^y^V y^'^ U^y ^^^317 it. m^)MVmmt)^f I (Hz) (fl = 
(n/m) fO + a:n, mltJ^l^m. a «y hMi^tiJC) ®i^>::^U > ^ 

V y^^uv ^izj:-DX-*)-y^v y^L, m^n^^^ty^v y^m^^^^^m-^ 

ffaMwm^'^^:f>-^<owm:^m(Dnmit^7&t^i!)K ff^m^i 1-223575 

[0 0 5 1 ] 

&s±(Dmmc^\f^x. ^mwMiR^A zit\^y hu-h f 0 (bit/s)© 

^Uv^mWiWiil (Hz) (f 1= (N/M) fO + a, &\ty^y'^vhm^ 

^M^^^M^ fc \t. rp|g(Z)m^-9- > y U > ^iSS i:* & M V ^ -5 - i: T' ^ -5 , 
[0 0 5 2] 

[0 0 5 3] 

m^iB^x:^m.mm^\z^^ii'^-(r>m^X'm=^^i\:'^w.mm^is^E<D%m^^m. 

[0 0 5 4] 

t.r:L. :^mmmmxi,tm^i)'yzfvyv^m\i^^r=.f^. %'d-yf^)y^mz.< 



ffi$E4t 2002-3019994 



i^20 01— 064042 

[0 0 5 5] 

(n 5 0^mmm) 

Mmmm4i. ■9->^';>^^>'>°;i/;^^ais^giJ2 1, ^^tmsi. imo^^m 
^aigis2 6 ^^-r-So 

[0 0 5 6] 

^m^mnm4 2 tf m/- h f 0 cb i t / s ) (D^m^fi'^NmM^m 

;b^f 1 (H z) (f 1 = (n/m) f 0 + a : n, mttg^ifc, a h 

Mt^iJ) ■e^N°;i/;^fg*'^lf hl/-hf0 (bit/s) ©^-fs-^^^-r axd >y 

o 

[0 0 5 7] 

#^?^3^6^^S2 4tt, ^^mms iX'^m-^tir^±m%m.M^m^mm^t 
±m^m^^m^mm^'p±mv'y^vyifm^^^m.t^o 

[0 0 5 8] 
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^2001—064042 

o 

tf;5r^^®#$|H«^M-t-5>:*^> 1 -2 2 3 5 7 5#<^^{CiB«<?)<J:e)^^ 

^(n^mMmn ^ ^ - ^ fp«:&iS =b iiM ^ s = 

[0 0 5 9] 

Jg^±(Z)«figtCfeVNT, , 3^?^;R^^S4 2, ^^^S«0MBIS4 1, -b-^yU^ 
^3^&A;i/X^M^aJ2 1, ^-^a^gpsi, 1M<Z)#^J^)^^^S2 4, ^J:Ofl 
Mc^^tre^^K^Pl 1{CJ:*J, if^yhly-hfO (bit/s) 

^U^gbM?«*':f 1 (Hz) (f 1= (N/M) fO + a, ati^T^-fe^yhM 

[0 0 6 0] 

M<^##:icm [3] <D%^y^^)-y^fA\f.^m\^^z.}ilf^'^%^. ttc. ±mm 

Knmm^it. mz^kmmmm^. num-n&ytm^. mmm^^^. mm&m^% 

56 ^ if ^ ffj M t- -5 X i: {c <fc y # ^ r i: T' ^ S o 

[0 0 6 1] 

^Mb^rSsmT'^So tr^. ^^mmmmvit. ^mMMinm^ znmnm^mmm 
J:*;, ^^mms i, ^mmytmmn2 4. ^^mmi i. i5j:v^ybmmmmi 

[0 0 6 2] 
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#200 1—064042 

[0 0 6 3] 
[0 0 6 4] 

012® (A) , (B) it:^mm<Dmi<Dmmmm<D^:^v hu-'i^a^'mm^ 
m-to mi 2(0 (A) it^mmm^m^^'jy'!fm^(D^:^v hU'-^x$>v. 

3tADMU >y?5iif*;34xlC-^^tl-5 = . *7^> 012® (B) it:^ v iy^M^O) 
[0 0 6 5] 

i£%^(Dm^^. ^:^^yhV-^it. S O N E T/ S D H 7 U'- A-^ A TMi2 

-Ki 0 2tt, ^ti^tiiM^r:iitmmM<D%m^mm^misj:x:^%m^^mti^ 
m (m^mt^mi 0 4) $:^^T'^3U, ^^3^7- K®^«#^tft3^Mi o 4 ^ 

[0 0 6 6] 

'ft ^ {cao' V ^ T isa: tc OTS: ^? e) = 



mSE# 2002-3019994 



#2001—064042 

[0 0 6 7] 
[0 0 6 8] 

z:3T', ^^11^^ 2 1 %\%mm:oy^^m(r>mi-'m^o^mmmm\zi^n^mi 

, ^m'^m.m^z 2 oi)'^mm.(Di^%mo)'mi-^^o^mmj^m\ziB\'i^nm,m^ 
mmmi 9, 2 6cf'(Z)ai^i?#fA^^-^cDfF«^i^f?-r-5ai5:^T'&s, 

[0 0 6 9] 

%m^^m^ 2 2o\%: m^nm^bmmm^n> 222 hmv<mM'm.n 2 2 
4 i:^^#,PpKfF»2 2 6 nxm^i^. ^m^^mm^ • ^^r-x^^y h • tr^y 

^ytj - y^<Ddftm^mm^m2 0 2 tm<DytJ - \^(D^m^^m^m2 1 6ra© 

gis2 2 2xm^i^t=.m^Mm'^itmm^mn-t^. ^m^^nwmm2 2 6\t. 
i/:^7-2^mmmzi3\,^x-M(D^mmmxm^Mm'^it^mmMm2 2 2xmm 
Lxm^n^m^Mm=^i:mm.<Dm^. mAmizn^mv^mnmmz 2 4}cfB'iSL 

[0 0 7 0] 

:^^9tJ -y^<Dytm^^mmm2 1 6 iim(Dytj-]^(Dytm^mmmm2 0 2 
ratcii, >fei3is&2 1 2c^fa}c, 3^fs-tMm§P2 2 o®Mm«#?:^M#jiiM^^ 

2 16 iDt-^-^jUMag^ 202 (D^n^eniz^ ^nmmmmm 223, 2 1 0 
mii^^n^o m.nmmmmm2 23, 2 1 oii, ^tM-^a^fpffisis 2 2 6ic^3i-t 
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#2001-064042 

o 

[0 0 7 1] 

%m^mm^m 202 izm^wmm 2 0 e e^n-So ^mmmmmmi)-^ ^ 
2 1 0(Z)ismw#tc«o'vNT. m^^mm2 0 6iz^i)Bm^2 1 2(Dm^^m 

CO 0 7 2] 
[0 0 7 3] 

2 2^Ci3V^TM#*f$tWifc#iS:S:^l!I^•tSc 
[0 0 7 4] 

g|$2 2 4icia«t--5. 

[0 0 7 5] 

^5^^y:/S3 : 5/^-f-AMMF^$&^{i^#jttf»J;b^M^gP2 2 2^CfeV^T 
[0 0 7 6] 

m32 2 6{C^V^T|?J»§4^^gH«P2 2 4(0^i:i:bief -So 
[0 0 7 7] 

::x.7^y:/s5 : ^m^ffannm3 2 2 6 it. ^m^mi!)^^<DmfMm=^it^mi 
mmt(^!ii-m^£'^<D^nmm^mummt.Lxmmmmmmm2 2 sc^x-So 

[0 0 7.8] 

7s9-VZfSG : Mm«^0JW2 2 8 lifff^^^ ^ ;b 2 1 4 ^fflV^TJ:iag£m 

M?:)fe«#i^ft3^M2 0 2m(Dmmmmmm^\^2 1 oic-^aso 



3 0 
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#2 001-064042 

o 

[0 0 7 9] 

TsT-vzTsi : %m^mmmm 202 (DrnMrnmrnmu 2 1 0 lism l fe±fH 

a 

[0 0 8 0] 

y.^vzrs 8 : Ms^^#gP2 0 Q\t.^m.mm.umm2 1 ocojimict^^oTfein 

li&2 1 2(Z)^|^^#&^Te>o 
[0 0 8 1] 

z:^T% '^-^*f$IWJ:b^M^§P2 2 6{cji, m^^m [2] cd^^^ 

■^a«^-^^&i:'$:MV^-5^:i:;{)^T'^^ (##3:cm [2] : 1 1 - 2 2 3 

[0 0 8 2] 

g|l 5, Ell 6li3tfg#a^^^^$:frJMLfe^#^l«Wi:b#iJcM^S2 2 2 
(^«^MS:5^L, mi 5 ttS^if >:/U >^;ri/ny(>n-y4 0 4 $:ffiv^-g)#-^ 
, 01 6ii5fc-9->^U >^5ri/n:;^3-^4 1 4 Sr^VN^^-^Sr^-To 
[0 0 8 3] 

mi ^(Dn%'^y':f^)y^yirl/U7.n-zfA o 4 $:MVNS#-^tt, m'^<D\^v 
VV~ViO (bit/s) $:^-^^3t3tS^M#^3^«^mBM 0 2{C<fc y 

m^cD^n^y ^M?SiS:f 1 (Hz) (f 1= (N/M) fO + a, N, MJiMIJC 

TM#M$IWJt#lgS:M$:^f ■^o '^^^a.Sg|J{i4 0 6lit:>i hy^AMBM 0 
8i:jg-^MilWJt^fS[MSPilT'^^-r-S. H;^ S^^-tsfPtfgM 0 8tt, n% 
■i)-y:fUyV^iyU7.zi-zf4 O 4 T'#^n<SM#5^S:9'^*^?>|gi|iSt:x h 
A$:^fe^o ft#M$IWi:b#t5CfPM4 1 0«, -^-CD^i^^igiliit X S 
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#2 001—064042 

o 

^ ZW.r'V'^i ;VW^(D ^U^Jllj H ri//<;|/Oj (D^^^^Hb. ri//<;i/ij 
[0 0 8 4] 
[0 0 8 5] 

-:S'> 01 6®^-!f >^*:ri/nxii-:/4 1 4 $:MVN5#-^«, ^-^y 
D-yzfvy^fjiE^m^^^^tii^x^^o [3] : ffi rs^Mt^ 

H^CIS, B-1, V01.J7 5-B-1, No. 5, pp. 3 7 2 - 3 8 0, 1 9 9 2^) 

o 

[0 0 8 6] 
[0 0 8 7] 

m^iS. >^*:^i/nxii-y4 1 4 li, m^^fci'^y h l^- h f 0 ( 

h i t/" s) ^m-t^9tm^t. Bvmbmmmi)'^mmo)f 1 (hz) (fi = 

[0 0 8 8] 

M^^SIfM 1 6li, t:;?. h^'^^AfPtfgM l 8 i:fI#M$imt^iS[fFM4 



£liiE# 2002-3019994 



#2001—064042 

-^4 1 4x^n^n^m^^m^^ti'^mmi^:^h^^MK^^m^. m-^Mm=^ 

[0 0 8 9] 

[0 0 9 0] 

mz. 01 7-^12 o{c, %m^ffa^'^:^^^nom^Mm^itmmmm^2 
2 2{csits^#*f3iWit^lS[t»i^®r;nfuxA(D-MS:^-r. 

[0 0 9 1] 

mi 7© (A) : ^■^yzfVy'!f:i-t/U^n-^4 1 4 i; -5 ^tif > >y 
, *fe««^-9->>^U >i^:tS/n;^ii->^4 0 4 {Cj:^«^-!t>yu >^{C j; U 

[0 0 9 2]' 

mi 70) (B) : #^tlfe±fB3^M:9-^75)^^^iIiili;^ b^^A$:^4?)-g>o 
[0 0 9 3] 

018® (A) :mm\^:^hi^^2^<Dt>t>^mi^^JV<D/ls^\,^:^i!)-^iom^r:Lil 
[0 0 9 4] 

[0 0 9 5] 

mi] 

N (middle) = N (total) XDXM — (1) 

[0 0 9 6] 

emu. N (total) it±-^yzrvy'if.^M. 
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#2 001-064042 

T'#*§i^>>^U> ^.^MN (middle) H m^mti^^ L < o 7^ ^ ®. m^Lt:i 
•9- > > (D S/M^ & m (m i dd 1 e) i: -r <S o 

[0 0 9 7] 
0 1 9 (A) : 

[0 0 9 8] 

m2] 

m' =2X {m (middle) -mO' } - (2) 

[0 0 9 9] 

[0 10 0] 
019® (B) : 
[0101] 

A=ml' -alpha(ml' -mO' ) — (3) 

[0 10 2] 

[0103] 

m4] 

B=mO' +alpha(ml' — mO' ) — (4) 

[0104] 

(<BL, alpha liO<alpha <0. 5 CD|||gC) 
t^&i. !^M^^;l/7b^L#v^#AJe^±(Z):e'^S:l/^;H(D^^, L^v^#[BJe^T 

[0105] 

mZ 0(D (A) : Ell 9® (B) T'^«);^ l/'^;H ^ 1/ ^JV 0 (D^^lZiS 
V^T, ^tl^tl^i^fflm 1 , mO illimMMs 1 , s 0 &^«bSo 
[0 10 6] 
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#2 001-064042 

O 

m20(D (B) :m20(D (A) x^^isbr^^^i^mummm^:^^ ^ 

[0 10 7] 

cms] 

Q=|ml-mOi/(sl + sO) -(5) 
[0 10 8] 

[0 10 9] 

y^-^m^^-to —mtLX. 1 0 G b i t / s <DNRZ>@#?:MV^, 
^U>i^^ffiV^7to alpha©«l±0. 3 i: Lt^o itiM;«)'5?i^b;^:tf h^U 

^ (BER) *^e>simL;tQffiT'&y, mmzj:^mm(D^is^ffaMm^t^mh 

TV^S, ISff|[I;{)'!|gi 7-122 0®T;HfUXAT'^«?>}t##^^Wi:b^l5CT'feS 

o 

[0110] 

12 2 Oli, gll 5fei:tjrEIl 7~®2 0 T'izE^it^^^^aK^-^? SrffJM bfc 
[0 111] 

t.nm\Z. 1 0 G b i t /s ©NRZ-g-^Srmvv a^i^-^^^y >yS:MVNfe. , 
a 1 p h aCDfflliO. 3 hLtco mMiti'^m^hrc\^ V VWk^)^ (B E R) ;^)^^^^ 

7-122 0©T;i/lfy XAT'*«?)fe'fg#>i^i^#J:b^lgS[T'fe'g>o 12 2 2 cftCDH^CD 

h«3fe^S#©^ltSM«:9'fS:ffi*^0 p s /n m®«-a-$:^LTJ3 
:/n Mi3^fS#®^i-J^M^^^M>^)'^ l 4 O O p s / n m®«-a■^^bT^^S 

Q 

[0 112] 
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#2001—064042 

[0 113] 

m23(D (A) , (B) it:^mm<Dm'7(DmmMm<D^^vhu-'^(Dmm^ 
m^ytmm^mmmm&xmM-t^m^B-t. 023® (a) itj^mmm^ 1 0 

tlSu 1^2 3® (B) li^ 2/zL«|^<7)^:^«/ ha-^^-efe-2>o 

[0 1 14] 

m23(D (A) . (B) (Di^-b^o^m^^. hv-'i^ ^mm^^^ytj 

5 0 2 ^c^v^T^'fi#*'^;^;l/-$4^s^-^=fe-^^tl^o 

[0 115] 
[0 116] 

BI2 4JC, gI2 3(7)3ti?|^fiaSgM5 0 4<Z)p*3gP«^M&5^t-o r^T', El 1 3 

^m2 1 6^CfeV^TA;^ Lfc3tM#(^-^f|SSrf^JfflLT, 2 2 0 IC 

V^T3tM#l^m5:^f e)o 3t^S#MmaP 2 2 0 tt, '^#^MWi:b«ii^§P 2 2 2 

ti^m^mMm32 2 4 iiytm^shMwmm2 2 etxmm^n. =^«&®ei2 6 

[0 117] 

3rT', 5^:9^11^^ 2 1 8liBa«&®:*:f§0^<^)^l-ll5®^;^?^ffi{C^i-t-5l2Il 



ffi|iE# 2002-3019994 



#2 001—064042 

o 

[0 1 18] 

6it. ^m^2 1 2^Bm-^nx^rc^m^^mm-t^^mmii§7 1 6 mm 

^^m^mnmi 2 on. ^m^mmmi 2 otf^^(Dmmmm^mm^^^j]y2 
1 2 ^irri^rybm^mmmme 0 2m^mm-r^m.mmmmmm7 2 at^m^ 
- So 3t*tifii^a)^^^ii^§i7 1 8izj:<')^t^Lr^ytm^^^m^mmm7 2 ot- 

«l.a-tSri:lCj:»JSSm'»^Sr#-5. :irT% 7 1 2l«i|fi(lg^7 1 6 

[0119] 

^^-^ismap 7 2 0 tt, ^m^^m^m 2 1 e <D%m^^mm 1 2Qt. nmz 
. m^mm^^itmm.m'&m 122 }L^m^mu'm> 724 n%m^^nmmm> 7 

[0 12 0] 

m^^m^Wmir^. j&Js, EIi 4®||6®||S6?^ffiicJ3i-tsi:I^^^P^^<Z)^ 

[0121] 

;?>7=->yysi : 3t«-^^fS^M2 1 6 ii^feifiPMcf^ms 0 6^Cj3V^T, I^W;^'^ 
^V^^^ffi®e/;^7^i^#A^^C'©#^i^Wj:b#g![^aI^g|5 2 2 2, 7 2 2 1C^3VnT« 

[0 12 2] 

;^.7^«yyS2 : ^^>yys 1 T'M^L^M^^$IWJ:b^m$:^tl^tl<^™^ 
®fai!igP 2 2 4 , 7 2 4 {CfeVNTfEB-r-So 
[0 12 3] 

7s7-V':fS 3 : >>:^7^AMM^*&^li. ^M^^M^M2 l 6 il^it*!*^^ 
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#2 001—064042 

5 0 6ic^3VAT> m^Mm^^itmmm^m 2 22, 72 2{cj3v^T-^^D^raK 

[0124] 

tf§is2 2 6,7 2 6izi3^^x^(Dm^Mm=B}t^mo)mt:wmv<mmm32 2 4 
, 7 2 4:(DmtitMi-t^o 

CO 1 2 5] 

:^7^»y >^S 5 : 3tM^aKf|2«IJ 2 2 6, 7 2 6 li, l^m^Mti'^o^m^Mm 

=^itmmmo^mt^m.mmmt Lx^n'en(D^mmmmm3 2 2 8, 7 2 8 

[0 12 6] 

X^^y^SG : ^4x-?ncDMm«fgMWai5 2 2 8, 7 2 8 Itmm^ ^ 2 1 

4 s:ffiv^T^m'»#&^«#j^M^M6 0 2m(Dmmmmmm36 1 oc^a-s 

o 

[ 0 1 2 .7 ] 

T.'ry^Sl 1 : ^M#i2^M5§§^6 0 2 ©MmWMWSP 6 1 0 li, ^ff-^^ 

^>igM2 1 6^^mm^m^^ o 6(^Mm'»TOm§P2 2 8, i 2 si)^(bm^n 
xK^^mmm^mmm^m^^G 1 2ic^5;i-5o 

[0 12 8] 

XT^^y^S 7 2 : 3^M#j||^5^M 6 0 2 ® ItSlSr^llI^gP 6 1 2 ti^^ffipgcft 

111^^5 0 6 ^^M-^^MsssM 2 1 6^^iom^t\,x<^mmmmiJ^ib, i^<D^mx 

[0129] 

y.T-vzfsi z : ytm^mmt^m so 2 (Dmummmmm 6 1 0 ^yemm 
cfiHf^s 0 6^jftm^^^^m2 1 6 ^^(bm^tix < ^mmmmizm^^^xsm 
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o 

[0 13 0] 

g&2 1 2<Dm.^^m-k^^o 

[0131] 

Hf2 4, 1112 5®fi#M$l*i:b^i^?if^g|S2 2 2, 7 2 2 [ 2 ] 

1 5—1112 0 $:Mv^T^bfei:fe»J-efeSo 
[0 13 2] 

[0 13 3] 

r^fc, ®2 7~BI3 0{C, 2{s:#g^©^8(Z)^igj^ffii:LT. 

^^=yom^nm^it^m.m-^m2 22,72 2icfei-ts^#*fiiWi:b^is:?i(!f^<^ 

[0134] 

02 7(D (A) : *-r. 01 6(Z) j;e):&^^$:MV^?t^-b-> >^^;ri^n>^ 
[0 13 5] 

02 7(7) (B) : fi^jtlfeSaS^J^^Tb^ejigiliSti;^ h^^^A&^«)So 
[0 13 6] 

02 8® (A) \mm\^7.v^'^u(Do^m,B.i^^)\^(^±^^^ijti'^m^t=.iL 



miiE# 2002-3019994 
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[0 13 7] 

m2 8<D (B) :mm\^:^hV^2^<Do-t>^mi'^JV<D/l^^\^:^i)^^m^f:Lil 
[0 13 8] 

UKJV 1 (D^i^mra 1 tUmi^M s 1 S:*«?)So 
[0 13 9] 

EI2 9(Z) (B) : 0 2 9® (A) illll^tC, igifigH ;^ h A® e) t>, 3^^L/ 
'<;i/*^ L^v\MB J2*T<Z)S5)'S:iEM^^g 0 ii^^b, if ic J: y 7 

[0140] 

EI 3 0 : 02 9 CD (A) ^02 9® (B) "e#«?)^^i?|jMm 1 . mO h^^Pi^ 
H s 1 , s 0 ;()^ ^3 
[0141] 

me] 

Q=|ml-mO|/(sl + sO) -(6) 
[0 14 2] 

T' # * s Q ffl ^m^Mm^^m nvx ^m^shMwrn^^ ^ ^ - ^ >t s „ 

[0 14 3] 

#%l5CS)? [4] : D. Marcuse, "Derivation of Analytycal Expressions for th 
e Bit-Error Probability in Lightwave Systems with Optical Amplifiers, "I 
EEE J. Lightwave Technol . ,Vol .8, No. 12, ppl816-1823, 1990) „ 
[0144] 

Ei3i~iii3 4c. ^^m<om9<Dmmmmtvx. %m^ffan=^-^^no 
m^Mm'^itmmm^m2 22, 72 zia^i-^ ^m^Mm^^i^mmm^o^r ji^ 
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[0 14 5] 

1 4 iZ^^^-f^y^V y^. tr^itmi 5(Z)J: e)'Si^^$:MV^fc«^i^- 
>>^U >^*:ri/n;?.=i-y4 0 4 iz^^m^-*)-y^vy^izj: fes^i^^r^ 

[0 14 6] 
[0 14 7] 

03 2® (A) : igipit:^ ^^^A(Z)e)*>^Mu^;^<^>/^$v^^7b^p,il|/><fe^: 
^®^:^(Z)®;^#$:L/^v>#[B H^ib^o 
[0 14 8] 

13 3 2 CD (B) : 5£SU'<;i/«;^(^i^->:;^U >^,#,7&^e3^S^'^;l/*M^$ vn;^ 
ICI^ o T -9- > y U > ^ IK « L T , 
[0 14 9] 

mi: 

N (middle) =N (total) XDXM — (7) 

[0 15 0] 
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